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Abstract—Large-group teaching for university computing majors is plagued by four prominent challenges: barriers
to learning state assessment, stalled personalized instruction, excessive repetitive administrative work for instructors,
and insufficient on-site coding tutoring for students. Rooted in the student-centered educational tenet, this study
develops an Al agent matrix covering pre-class preparation, in-class activities and after-class training. The matrix
integrates six interoperable agents split into two groups. Three student-oriented modules deliver pre-course
knowledge evaluation, in-class exercises and homework guidance, and coding assistance. Three instructor-oriented
modules take charge of learning analytics, automatic exercise and exam creation, and post-examination performance
review. Enabled by shared data and coordinated workflows, the system delivers full-cycle personalized learning
support for students while easing instructors’ workload and enabling targeted teaching. Alongside the technical
framework, a three-tier curriculum ideological system is constructed to integrate value shaping, knowledge
instruction and competency cultivation. A one-semester trial was carried out on second-year Software Engineering
undergraduates at the authors’ university, involving two cohorts of 75 students in total. Practical outcomes reveal
clear improvements in teaching quality and student academic performance. The complete workflow proposed in
this paper serves as a replicable, deployable roadmap for Al-driven pedagogical reform across undergraduate
computing courses.
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